Detection and characterization of circulating microsatellite-DNA in blood of patients with breast cancer.
Increased levels of circulating DNA have been reported in the blood of cancer patients but not healthy individuals. Tumor-specific genomic aberrations, such as loss of heterozygosity (LOH) and microsatellite instability (MSI), can be detected in this free extracellular DNA. Identification of these genetic aberrations may play an important role in cancer diagnosis and prediction of disease progression. Moreover, the genomic regions involved might harbor potential targets for therapies. To evaluate the incidence of microsatellite alterations in circulating DNA, we assessed the blood serum of 34 patients with primary (n = 8) and metastatic (n = 24) breast cancer. Samples were also analyzed for the presence of circulating tumor cells using an immunocytological cytokeratin assay, and the concentration of the tumor marker CA 15-3 was determined. Genomic DNA extracted from serum and normal blood leukocytes, as a control, was amplified by the polymerase chain reaction using markers at 4 microsatellite loci of chromosomes 10q22-23, 16q22-23, 17q11-12, and 17q21. In 17 of 34 cancer patients, tumor-specific alterations were detected in serum samples. In 16 patients, LOH at various loci was observed, whereas MSI was only detected in the serum of one patient. The pattern of LOH was very heterogeneous, and LOH was detected at chromosomal loci 10q22-23, 16q22-23, and 17q11-12 but not 17q21. No correlation was found between the detection of circulating tumor DNA and the presence of circulating tumor cells in the blood or serum concentration of CA 15-3. In conclusion, genomic aberrations on chromosomes 10, 16, and 17 are frequent in the circulating DNA of breast cancer patients. However, circulating tumor DNA does not reflect the presence of tumor cells in blood or the level of tumor-associated protein markers such as CA 15-3. Thus, screening for circulating tumor DNA may provide additional diagnostic information.